Measurement of bone mineral content (BMC), intestinal 47Ca absorption, and calcium regulating hormones and sex steroids in serum were performed on32healthy aged subjects and 26 control young subjects. In BMC, there was a progressive fall after age40, with the rate of decrease being greater in women than in men. A significant correlation was observed between BMC and testosterone in the men and between estrogens and BMC in the women, suggesting the possible importance of testosterone in men and estrogens in women in maintaining bone mass. Plasma PTH showed no change with age. However, the reserve capacity of the parathyroid was significantly reduced in the aged women. Serum levels of ionized calcium were low in aged subjects, indicating a possible alteration with age in the feedback control between ionized calcium levels and parathyroid hormone secretion. C-cell funtion was also decreased with age. Plasma1,25-(OH)2D and 47Ca absorption tended to decrease with age. Age-related bone loss could be a reflection of the interaction of these hormonal imbalance occurring with age. 
Matirials and Methods
The bone mineral content and plasma parathyroid hormone, calcitonin, 1,25-(OH)2D and sex hormone levels were measured in32healthy ages subjects (17 men and 15women), exhibiting normal laboratory findings, including hematological examination, liver function test, kidney function test and plasma protein analysis, ranging in age from60to85years and who were all leading ordinary lives. Complaints of a slight to moderate low back pain were present in6of the17men (35%), and in7of the 15women (47%). Studies were also performed on 26healthy younger subjects (15men: 15-42years old, 11women:
17-40years old) as controls. Bone mineral contents in the radius were measured by photon absorptiometry as previously reported (Yamamoto, 1976) . Serum calcium, phosphorus and alkaline phosphatase levels were estimated by an automated analyzer (SMA12/60).
Ionized calcium was measured by a calcium ion analyzer (Orion Biomedical, (Dokoh, 1979) . Radioimmunoassay of calcitonin was performed using synthetic human calcitonin M and its goat antibody as reported previously (Morita, 1975) .
Calcium infusion test
Calcium infusion test was carried out as follows: Calcium gluconate (15mg of calcium per kg of body weight) was given intravenously in500ml of normal saline over a four-hour period. Venous blood was obtained at0, 1, 2, 3and4hr during the calcium infusion. All plasma samples were analyzed for calcium, ionized calcium and calcitonin. 
Results
In serum calcium and alkaline phosphatase levels, no significant differences were observed between the control young subjects and the aged subjects in both sexes. However, ionized calcium showed lower values in about half of the aged subjects (Fig.1) .
Serum inorganic phosphorus levels were distributed within the control range in a majority of the aged women, while the levels were lower in the aged men than those of the controls (Fig.  2) . Fig.3shows changes in bone mineral content with age in the radial bone in205 normal subjects, measured by photon absorptiometry.
Bone mineral content increased rapidly in both sexes up to adolescence and thereafter there was little change until the age of40.
After the age of40,. it decreased slightly in men. In women,. however, there was a significant and abrupt decline in bone mineral content, so that by age70to80, bone mineral content was only50% of that seen at age of40, Fig.2 Fig.4 . Plasma testosterone and estradiol levels in relation to bone mineral content in the aged subjects.
Shaded areas; control ranges (upper for men, lower for women).
As regarads to bone mass, among other steroids only testosterone levels showed a significant correlation (r=0.60) with the bone mineral content. In women, estrone and estradiol levels were markedly reduced along with the loss of bone mass in the aged group. Fig.4illustrates the relation between plasma testosterone and estradiol levels in relation to the bone mineral content in the aged subjects. In the aged men, most of the instances sustaining relatively high plasma testosterone levels also showed relatively high bone mineral content irrelevant to the estradiol levels. Four inhividuals with low testosterone (less than2.4ng/ml), however, showed a marked decrease in bone mass (less than1.0g/cm2).
In the aged women, plasma estradiol levels were strikingly low with concomitant decrease in bone mass in all individuals.
As for the basal plasma PTH levels assayed with N specific antiserum, no significant differences were noted related to sex and age (Fig.5) .
Then EDTA was infused and immunoreactive PTH and ionized calcium were measured. We employ- those of plasma ionized calcium, tended to be low in the aged group compared to the controls (Fig.8) .
The plasma levels of1, 25-(OH)2D, measured by a competitive binding assay, were distributed within the control range in a majority of the aged subjects (Fig.9) .
It is noteworthy, however, that very low values were observed in some of the aged subjects. Intestinal absorption rate of47Ca tended to be low in the aged group compared to the control young subjects (Fig,10) irrelevent to the estrogen levels, may lead to a speculation that testosterone might be an important determinant in maintaining bone mass in men. It is also speculated that estrogen might be important in women, possibly through the protective effects on bone (Orimo, 1972) and the possible effects on the conversion of25-(OH)D3to an active form1, 25-(OH)2D3in the kidney (Tanaka, 1976) . In contrast to the sex steroids, agerelated alterration is subtle in the calcium regulating hormones.
Measured with N terminal specific antiserum, immunoreactive PTH did not show significant differences between the aged and the control subjects. The reserve capacity of the parathyroid gland, however, was decreased in the aged women, indicating occult hypofunction of the parathyroid.
It is noteworthy that the serum ionized calcium levels were distributed low in the may aged subjects. The low ionized calcium levels accompanied with normal PTH levels indicates that the feedback control between the blood concentration of ionized calcium and the PTH secretion from the parathyroid, which is strictly regulated in younger subjects, might be altered in senescence. C-cell function, was reduced with age, both in basal secretion of calcitonin and in the reserve capacity. Plasma1, 25-(OH)2D levels and47Ca absorption rate tended to be low in the aged subjects comparing to the control young subjects. If the conversion of25-(OH)D3to1, 25-(OH)2D3decreases with age, the result could be a decrease in rate of mineral turnover in bone. The possible importance of1, 25-(OH)2D3in aged subjects remains to be established by further study.
Aging and calcium metabolism is characterized by a chronic negative imbalance in bone.
A number of factors, such as genetics, diet, physical activity and 
